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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a constitution of 
a semiconductor device in which a write- recovery time 
under high speed operation can be evaluated even by a 
tester of comparatively slow speed operation. 
SOLUTION: When a write-recovery test signal TWRTST 
is activated, a pre-charge control circuit 100 turns on 
and off transfer gates TG10 and TG15 respectively, and 
sets a signal level of a pre-charge control signal Prec in 
accordance with a level of an input signal of a pre- 
charge command input pad 15, on the other hand, in a 
normal operation, a signal level of the pre-charge control 
signal Prec is set by making a write-recovery test signal 
TWRTST inactiveness and turning on and off 
respectively the transfer gates TG15 and TG10 in 
accordance with combination of a control signal inputted 
to a logic gate 1 1 2. 
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(2) 

/ 

-tZtufixD?'*. hzf'J f-^-isfe^ZXIrtbtLtboy? 

ffmmz.mm.£frz>m&<D* * y t/^ftsy * y -t? 

S5IB^SS<o$iJ^ift trolls u^/u-wli^-tirlc^ CTfluie 

[ft#JS2] mTfe^y ^-v — i?fflW'<iy Kf±, 

[1**313] m&-791-^-VfflW'<v Ktt, HA"* 
SixS, if ** l BBtt<0¥3H*iK«. 

ztoti-tzmi (D&mmnm's&t. 30 

y ¥t m2 <r>; — h" k ZmnWlcffi-g-tZtzubngi i <k> 

Hfri5ii^H)^H$^*5^T, striae 2 ©; - vtrnfenn. 

-TS. 2 t L < 14 3 fc|E*W^iPfflcJS«. 

WE?" y ?^ - 5*H*'< y K £ fflr E-if-^MflllBlK k (Dm 
WEIBSftS A^&IHS&i: 

*MEA2j«JiftlIIS»tt\ mrtEil^tbf^tiio^TIi, 8ulE 50 
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2 

firM*teE«*ix5**^» y iryuSr^l-s y * y -fe 
»fffr*B*i-5fc»o^y v?fw»iaKt*** % 

^y^ + -^itiftsoJlfTS:*S*L, WIB^^h^-KP* 

I 7 ] me ^ y ^ + - mici k§ « , 
us 2 ^Msatjriii w t , 

t\ mjiS7 0 y ^ir-^ft^StfifSrfS^i-SfcfeO^y 
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3 

y * t -tft-pftita&j \cmm s ft 5 inta t * - x** * 

U:bff#&3Bl<z>y— KttiUiAU huISx^ KB* 
«riart»«iif|iy»fS*S:grfSB*IWil3ai $ ii-xm" 2 o y - 

fffff^* 1 *3«tV9ul2^ 2 coy - KcomjE U"</W£J6; C 

r * - s*bwp« # * tu -t £ * 3 f^s® » mss t z * 

U 

umm 1 1 ] #«na«[*^)*7 f iBjKiaBStt, 

^ffit*.ft:fl*^fci>T^ 3 coy — KcofllJE U"<^SrH3£i- 

ait t>^. e*efefbn#^*5u^TmiBK3 y- ko«beu- 
■*-6JB4«>ii»a«inaist, 

y — KtiWia*2 y - Kt<oiW^»*te>*L % mi 

ffi&wfem*^ y^te&iftzL—xm^m.te, stria* 

ft. 

[0 0 0 1 ] 

U «fc0#j£ttfc:tt:, iftiSlb^cox^ hSrSb^W^Hfr 
t5 r t ^T3TSB4*«*tt«^BBi-5 0 
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[0 0 0 2] 

[0003] s^^wmeitigiiftir 

*5l^TJi, *HW* d y^^H««C^ 1 0 0MH zJW± 
ffiWcftfT'C*^ ^eyrx^ (sit. &&T*#bh 
l oi4ot#t^5o 

[0 0 0 4] (JilTfw*5l/^Ttt, -0iJ<hL-t\ IQMSi^tt 
f*!B1t£Stt (SDRAM) tw*5(tS*/h^-f h V 

[0 0 0 5] 7^ h!i^^y^^^tWRIt = 

JWR8"T?3£ii£ft x ft/h^-f h y #'<y ^-r ajejukokbwi 
wit, 7>r h = K*3«ttK!Xy ^m^s 

[0 0 0 6] Ui^ot, ftttlSm^liSDRA 

i- 5 «> a>«*S: ^Sf5^^ b y y =r * # J: o x A^j 

Srffffi-rSfcAictt, **^ffii^JHBJO|R»c^ft6,o» 
Sr^^yf^^CctoT^Srt^S^/iS. 

[0007] @i oit fie*oafffo^y^-Y--^fw» 
[0008] ii o^#rslt, ry ^-y-^«ij#ia» 
^ — v^WUPfS-S-ofittffc: (hw) fcctV^Sttfb (l 

[0 0 0 9] fi«ftf£P#K&^Tf;t, ^y ^^-^Ebf^ 
dS*tTSft***5AMi, 9-%.x.feftS««i«-8-^ 

^rP r e c SrSttfb-f 5 ^ t & «T^^«^ t <C o T ^ 

[0010] mi o«:#flHLT\ -^vf-^—i^mmmK 
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5 

MmiS^rCSts P^rKl/^hP-^flt/RAS 
OStef5#"Cfc5ft«JPft^-RAS t , 37^7K^^ 
hP-^/CASi, 7^h^^/Wt^/WE 

ND»ajni|[|t*«:tti*+5»a^- hsiot, a&a 

y- h 5 1 0<omt}*EMrt*>( ^'<—9 515^ -f 
>v<— * 5 1 5C0Hj^}^x^ Mf^TWRTSTirM/J; 

tTORma»iMS**a*+sii3aia»5 2 0 1 
[0011] /y^-t-^wwsoo^ £<bM, 

S'JWS-^WE^ixteLT, , ±l^1-5^^<-^ 5 2 5 fc , 
h«*TWRTST*5£tM>;<— * 5 2 5{:|£i: 

TNANDma«jHS#*rta*-t"5iiiay- h 5 3 0 

ts Miy- h 5 2 0fcJ:t^5 3 0<Dffi;^f£j£CTp]# 

oAND»a»j|[js*S:ia^f-t-5iftaiaK5 40^1 

*l3o I&31!Rl£g5 4 0(1, — ^ft(»«#P r e 

[0 0 13] a*»f^B#^*3l^Tfi, X* Mf ^-TWR 
TSTfi^Sttft; (Ll/^P) £tlT^£OQT\ ^SP^ 

(I^/CS = Ll/^ (CS=Hl/^) % /RAS- 
(RAS=Hl/^;U) , /C A S = H U"</Mo 
J:r//WE-Ll/^l/ (WE = HI/^) COi ^ (d N y 
y^-T — ^«»P r e cjWSttffc; (HU-</U) 
[0014] Hlllt ^y f=-1r — ^M»EI«6 5 0 01: 
«t 5iIfif»tt"E— KW^*j«t5 5-f hU^^ii ago 

[ 0 0 1 5 ] II 1 1 ^#ilt, S-T, 7-fF^7yK 

■^^ K***fiR*ix, 57- K*WLasfittfb£ft5. 
[0 0 16] T^f-f^-ha^yKOtfiUft, «F*Jt 
1 cd^SP^p -/^«#^ettfb^jy^*5^T9^ h = 
■7yK«Jix (/CS = Ll/^K /RAS-HU 
*J±U«/CAS, /WE = L U^/U) N rjfUCJS 
CTs BS^J t 2}:^^TSDRAMrtto^TWt 
i&«U»flr#i n t. WRTjWSteffc; (HK;H 

[0017] R#£iJ t 3 ^fcttS&O^fflS* P * ^{g %<n> 

ft (/CS, /RAS = L^/K /CAS=Hl/^< 
/K fcJ;^/WE = L^U) , rtiCJSf tt/Df 
-V — S^M»«#P r e cdSjSttfk^n, e#£0 t 4 

DRAMrtSfBT^-^^^^TtBfeWllBIfi, iWAIt 2£> 
[0 0 18] *^y*±«DE+'<*7*f h y 
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tfe3E«$fc:fcl^-CW\ ^^JJ r^^iaoT^ h y 
y^-f AtWR«r*ftS*T, 3H8^«ii»f^^]E»^ 

[0019] JIJftl&fM— Ki"ftfc*>, "7-^ Mf-^TW 
RTST*S*ett3KJR (LK;l/) "CfcSStelCiSV *T 
(1, /yf-f-^SM^-P r e c(7)ny h p-;Wi, 
^SP^ P s/^flfEXT. C LK<D<Dffimt?'( $ ^if 

yx^^ottfpJBRtttcittff-rsrirtc/jrs. Lfc^o 

iSiSft^y ^*^i&^<!:ft 9. ^ 
y hiS±#LTL*5. 

[0020] ft/h?^ s y ^^<y ^-f Aflij^^/c 

flf, l-ftfr^x* Mf^TWR T S T^ffityHk (H^ 

[0 0 2 1 ] 012li, tt*^fttff<0^y^^-^ffl» 

[0 0 2 2] Hi 2Sr#JHLT, U$£'J t 0(C*5^T, IS) 
1 1 <Z>*^ £ filter ^f 1 -^-- F^vy K^Jg^£ 

ft, rftfosc-c?- KHwL*«sttfbsns. 

[0 0 2 3] t 1 {C*5U^T, ^gf5^ p y^ftfEX 

iSCT, P$^iJ t 2(Cjot^TSDR AMF^gPfCl*5l/>Tl*lS|J 
*54W«Pfll*i n t. WRT**J£tt{fc (HU-</U) 

So 

[0 0 2 4] r<7^7-Y h ^^V KcO^iiK^fJfitT, 
^ UltTWRTSTtftttfttSrtfciot (H** 

T) , uc^i^a 1 3{c*5tt57-r h-r^-y/wt-^/w 

5 0 0(i s yyft-^lUf^Prec^ffittft (H 

KHWL*#»ttfbSix« D HW5KSDRA 
Mrt«-t?^*— ^»a*«nHBftJHIBfi: % KMt 2^&R»M 

t 4WKtfc5 0 

[0 0 2 5] Lfe*SoT, w(754B-&*Cfc^rC«, 7^f h 
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[0 0 2 6] 

5*7** h*— KTtt\ h y #/<y ^-f A tWR^ 
^^^^^n/c^-f h ^ - /;Wf f / W E O ^ - K 

y^y ^>TA^wffi«Si^sft»^^tt, mn;^ 

[0 0 2 7] $ £>{c, H i 2(c:|ftP^LfcT L ^ h^e- K 
tt, t^jis?* — r>^E (£AT, *CTBl8fi 

[0 0 2 8] H13I1 TBI gl^fe^tf^ h^r— 

[0 0 2 9] Ell 3^#iLT, TB I 3£B*C<toTtti 

9 WW (KT, t r /t f B»IBi:t>*i-*) 
4:^W»-t**>6. rtttt, TB I SSHdftSSitS, IS 

m^m&Ln<r>=r* hzmni-zmmctoi^xi^ m& 

[0 0 3 0] Hi 3^*31 >Ttt, #©J»ff -g-OfS -!§• U"< 

So 

[0 0 3 1 ] f/^^, *f^]Ht0I^^T7^f-/ 

mtd^LTHf^Jt 2 tCrtSPSiZ-S-iJWf # i n 
[0 0 3 2] RpJOjt 3K:fc5I^T\ TB I mmt*. 7 4 V 

t-^'JWffP r e casfiH£ftSft6*>H\ flf^Jt 3 

A t bgflft(Dli$«j t 4 i:/fc5o 
[0 0 3 3] ^y ^-y-^lJWf *P r e c ^ffittft^ 
iSStt, !7-K«WLtt«p*Jt 5k*3U^T*fittiftS 

- ^/Kt»/w e com-JS ^-fs^^^y^-y— 
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8 

^Z. t^)CTS:Sttt, HKllSDRAMrtftiipJi 
[0 0 3 4] Lfc*«oT, TB I S»««fKj3l^Tf4, r 

mmzmffi-tz r t amm t & s. 

[0 0 3 5] :o«t5ftrai^iHftt5 

[0 0 3 6 ] 

<7V^ Kifi. N^e— Kfl^te^T^y + — 5^ 
-i* S v^^rfg^-TSfc^cOx^ h^y ^-•r — ^i-^-^a 
JrtZ>tzdb<D7'}) ^^-^mm^v Kt, firfllttfcilBH 
£ J-iSiM&co^ -=e y t/uj'tt^) y iryur i^-f £ £ 
20 m*-. -fcyur u-Yii, #*ris>^y-feyuo#*ijfc: 

^y — v^SrJItTL. ^-x h-t— K0$(^^o^T(l, x 
^ h^y ^^r — ^ft^ff &l"<MZI&CX'7l) ^-y — 

30 [0037] m&m 2 iB^o^sf^stKtt. w*js i m 

^oi^n^^ hmcft.ufrbm^-AJifcvimxhz,, 
[0038] is*jk 3 iBtto#«#ttatt % m#m 1 ib 

[0 0 3 9] fS*il4Sa«&<D^W^ttfi, «#«2<, 

^«*^-<^«:HJEi-SIIS20||a«»iai»i:, h 
^e- Kfl$(c^o^T, T^y ^wjw^y Ktg2oy 
- KtS:«iRWfc»^i-afc»©^i (7)h7V^7ry 

^h7V^7r^-ht, ® 1 *3J:U ? ^2 0/- KOft 
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[0 0 4 0] »*«5|Btt^**flc3fi«t4, r|*Xg3|S 

s> KOfffiu^</uS:l^y#J«iiaig<DA*/--K(cea 

ttttte*tJC&-r5«HU''<^SrA*y- K^e*i-«. /0 
[0 0 4 1 ] »*S6fStt(0^«fl:S«tt. A^/^tL5 

fT5iJ^KBSix5ai»o> y ir/u^^i-^ ^ ^ y ir 

ttft^feBfffwimiiaa^^y ^^-^m^mnzm 

[0 0 4 2] gS*3R7fSgcCO^f*^H^. st^«6l5 
"r* h^e— KHttc&^Tte, 35 l coy — K0>«EEU"<yu 

3^y — KOffiJEl^/MO&CT, /Jft-v'lll^ 
HfTSrJS^i-^fc^^^y ^ + — S^HWI »«rffl*i-« 40 

[0 0 4 3] »**8EttOiT-*<*««fi, 1**11 7 IS 
«^¥##«BTfcoT, aKEIKM:. *2©/-Ki 
fg 3 (?) y - K<fc oW*c:K^J^«ttS ttS«»(0iBit^ = 

[0044] i»*S9sa«<o^»*asiifi, hmtose 



mm 2 001-167598 
10 

[0 0 4 5] OEttO^WtMSfitt, W*3S6 

tettcD^^gr-fcoT, ^y^-t-^*J»EKli, 

SSioiiajM|[|ai8(OW^(S*S:» l coy - KfcHj* 
U h*— KRSKte^Tfi, »l<ay— KOWBEL' 

-51- SrBf 3£fl#IW«3£ $ ttl 2 co y - Klcfeit zizttxn 

[0 0 4 6] ft*3g l l E*<o¥»tt3£fif*, B»*« l 

K4 0>ttattiriBlK&, S3/-K^4y-KH;^ 
JB2y— KfcoBKdRitbix, SttfbBSP^^v-t-5 by 

x*-?-<Diatt, aafccoasjs==5/ ho^co^-r^ 1 

[0 0 4 7] 

[0 0 4 8] immmm 1 ] ei 1 *3s^^nffi<^ 
^^iaxfc5 0 gii^^^Tii. ^asflciss^ 

«M^«^IStS^S! (SDRAM) 
[0 0 4 9] ^4b\ OT<7)MT^^^^^J:9(u % 

[0 0 5 0] Hi It, (e]^§y^#»:f51ii^® 1 
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77 

[0 05 1] /^K»lt ^Py^ftfEXT. C 
LK, =f-y^U9 hflt/CS, P^TK^^ho 

l+Z>mfflm^A*>'<v K8¥ lot, h^U ^-r-v? 
ft ^-TPRC^^ft^^y ^-v^-v-V KAA^y K 
15t, 7Kl/^ftfADD^#t'7hAl~Ai 
(i : @^») <0#tfs/ bZ&tfZT V*\s*XJl'<y K 

1 6 t, wa^-^^m^-rs^-^m^^^ ki 8 

t, UlE^f 5fcWliA> Kl 9 
[0 0 5 2] ¥»fttE««« 1 tt\ S fefc, fifWtt*cE 

[0 0 5 3] ^3»flcBa«3£B 1 tts SfclC, Ztl^tMK 

^^T^m^B 0 /yff-^lMIfPrec 

5yyf+-«6 5 t£{f!;i5 0 
[0 0 5 4] ^**lE«3£«ltt, 7K^« 
»0#tTs/ h A 1 — A i ^rStt^T K^A^7r30 
ts T 3 Ot^ffi^i-^^T h 

[oo55] ¥*<*ie«s£b i s mmm^A 

iS^rtyV — & = KAA^'y Kl Sd^A^i* 
n^r^ h^y ^^r-^fflr*TPRCi:S:ft»tTfW«lia 
K4 0^fiIf5=jyhP-/w<y7r2 0t, 

[0056] rfeijpmss 4 on, mu »« ^m-^- i/^o 

«fB»ii«l»«*i n t. WRTSrettffci-5»iift!|«l|a 

s§4 2t, ^y ^Y-^fihf^UfT B«t5 7 p y ^-v 
-^BWEK lOOt *^tf 0 ry ^«WWEI» l 
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y f t - ^Pft tp r e c it^t^o yyr* 

[0 0 5 7 ] ¥*<*I5«3SB 1 W\ ^-Kl/^ 
**7 0£ffi;i£ o Ki^*# 7 0(i s XJl&titz 

mmm^(om^{cft^Lxmmmm i o oiaotr 

fTLfcii^^fi, T Y\s*\fy V A 1 ~A i off^u-^ 
70 ;K^ffi^l:£Slt, 9-< h y 94 Af^ MS 
tTWRT S T*femki-2> 0 
[0 0 5 8 ] ? 4 h y *'<V 94 J*ir* Mf-^TWRT 

[0 0 5 9] ¥##SB«g« 1 fi, r-9Am 
MpMS 0 *m?Lh 0 x-^Attl^ilaIK8 Olt -r-^ 
20 AA'<* Kl BfcAaSftfcWa^--**: I/O* 7 5 

^^•UT^^y-tryur u-r 5 o^eitu. rK^^ff# 

[0 0 6 0] mJE^g^lHl&S (Voltage Down Converter : 
VDC) 9 Ott. ttjpRA^^y Kl 9^A*Snfc«flE 
S:$ttT, rtfflJWR«£EV c c km&MfeV s s t ^Hi 
30 ?)-tZ> 0 rt^lllEV c clt 1 CioT 

#Sf5ic^^n, ^itiimEEVs s ii^tinsa^9 2icj:o 

[00 6 1 ] H2lt >^y ^"-t — ^«M»E»1 0 OCOtS 
fi£Sr^i-|HlKia-e*>S 0 EI2£r#flSLT\ /yft-^ 
WJ»Elttl0 0tt. fy^tH Ult/CS, p^T 

fs#/wE<o*n^(oste«#T?*>5»j«pfE#c s, 

R A S*5itrvVE t ^ 7A7 K^^^ h n— y{f#/C 
as t SrSttT, ^nfco*J»ft*^«*^yMc:j4;c 
^0 TNANDItaaSIJIttftSrtil^i-Slliaiy- M 1 2 
IraS<^- h i i 2<nm?i%fcm.1rz>4 s ss<-9 1 1 

4 i ^^?>o 

[o o 6 2] ^y *-*-s^M«piai&i o oit 
-< i i 4cotti^*3j:t/9-r h y ^^tat 

^ h«*TWR TSTCJS CTO RH3Rjm**:rtH 
/-KNaJClHi*i-5|iaia*l 1 6 t, yV?"r-iS 
KA^)/<7 K l 5 trtSB/— KN b t^RfltcgMSS 
h7^77-^'-hTG lOt, «ME|ft9 1 

trtffly — KN b t^ra^ffi«8$ix5 h7^7r-y 

50 — hTG 1 5 t, P^gf5y — KN a ioit/Nb^tE^ 



-7- 



13 

C X A N D Rfc9Si JF&A £ ^ ]) ? - ^«H»«» 
> r e c t LTfcb;*j1-5|&a|n|K 118i £^tr 0 h ? 
y777-y-"hTGl Ofc±yTGl 511 7-Y h!i 
#^y 9 4 J*T* hiftTWRTSTHiSgltty/ 

£ft£=i>h n— jw<<y Vy 2 0<£>^fE£r*Pl&LT^ 

[0063] a#i^*5^tft 7^hy^^D^ 

T-fc5<7>T\ f*lg|5/ — KN a <nmS±l"<M'$^ ffeS 
h 1 1 2<7>A*l?«>S#IW»«*^)|ad*«CJEE*L 
t^ej^o — / — KN b CO SHE l/^yi/fl 
^^Vr—?— hTG 1 5^t>LTG 1 O^^-f^ 
wtKcfcoT, l*3ei5«aafliJBEV c c KB3££ft5 0 
[0 0 6 4] Ifc^oT, iitfttflei*fc:fc^Ttt % :7°y 
^^r — ^mmm^P r e c 0«*U^</Uttrt(By— KN 
a<Af^i^yui^L< ft9, ^y ft-v'ttmi, K 
m?— V 1 1 2 (DAJl "Cfc £ grMmm^COm-Pr \"<>V<T> 

* L T H3T S ft S . 20 
[0 0 6 5] — *\ t 1 * h-=e — KP*tC*5V^-C7-f hy* 

✓<y A^wffiSrSifTi-sii^ii, 7-f hy^^y 

94 2*7-* hft-^-TWRT S Tfi^fcmt (H^/U) $ 
ft£fc#>, IftiElBi 1 e<Dmt). 1"4te*>rtSB/ — K 

N a CDflJJEl^/Uj&SH U-^(ci£^n^ i <L' t>M N h 
7^77-^" hTG 1 Otf^V^ft, F7>^77 
-y-hTG1 5^t7Sn5. Lfc*SoT, rtgR/- 

[0 0 6 6] Lfc^ot, f^h^-KB$lc:M^7^ 

&n it * mn-t s r t a* *tib * ft s 0 
[oo6 7] H3fi mm^mikcvto^])^-^—^ 

ft l8*LTt*ftu^ h*— K#»RL£ft, 5>T 

h y #^y 7^ Kfi-^TWRTSTiiffittft: (h 

[0068] *-r\ mm t oic^t, r^x^-<- h 
="^> K^HfTSft, F — Kj»WL^ffittfk$ft5 0 * 
B*&] t l^ffl^P^^MEXT. CLKC03Z± 

ftjcjcsisT, t-2jc*5t^»a«o«iiaK4 2^0 

Trt»»iifBlJ«l«» i n t. WRT3ftSettffcSft5o 

[0069] mm t 3tc^^r, /^ey t^p^^x^ 
^sttfk (Hi/^i/) ^ft^^r, rm^ctyyft 

— ^ftflSsWEMSft. /yft-^WIIf P r e 50 
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iSttft: (H^;u) £ft£ D :tiCJSi:t, 0#£ij t 4 

*5V*TI7- K*WLtt#flH*fb3ft5. 

[0 0 7 0] Lfc^ot, **#IE«K« 1 rtffl-CHlR 
^x-^^iiBTIBftffllBttB**! t 2— «p*J t 4<7>IH-Cfc 
0, :Jl«t5 7^ h !/ #s<!) 94 A tWRi LT 

mm 1 1 — r#^ij 1 3m<Dum*wm-tz>^ t t^mxh 

[0071] 9 -7^ h^yft-^flfTP 
^■bf^JBttft^^ib-t 1 *^ s ><7mm?)ML\,^ : 7 4 h 
^sco^-r hy 94 iN^ffli^tsr 

[0 0 7 2] i2ttra L^cJ: 7^hy 

^y<y ^^j^x^ h<f-^TWRTSTc7)^ffitt'fh: (LLx 

t^i^<, b XJj $ ft ^ #»J«Jft #<o«# 

[0073] tnmomm 2 ] nns^jBug 2 ci« 5 ^ 

^(C»JJ:*ftfc*lilT?tTfttoft6Ka»*«* 
[0 0 7 4] B 4 H HJfiCO^ffi 2 9 ^ffcfEitS^ 

[0 0 7 5] H4Sr#RHLT, HI 1 .-CRM LfcaMMMB 
tftSSSlfl 5— is{cM±£frX, fy/CH 

rt(^*aii*ftTl^„ f^CH^liacIl ^.fiflJt 

tt^ftTl/^o 
[0 0 7 6 ] **<75»tt2fcffi5*«ff1EttafiB^d3^ 
tit 7 p yf-t-v ;J ^^>KA^/^7Kl 5 Sr. Mp°p^ 
y^»*»b«flrA*4«^riBft^«ilB-¥-l l5i:7^t 
^>r^y^ts:^:J:oT s MSf l l 5£^L 
TW^r^ h^y ft-^mPRC^AAt^ 

[0077] rma^ ^5/^*&»*ft*i»»fpi: 

^7/< y ^ 4 r <b d« »rt6i: ft 5. 

[0 0 7 8] ^sgfMEtfiSSB l co«f^K*5 J;U«Sljmco^ 
Ttt, Hl«c:«t"fcfc9t?fcS^TBiMtt*9ig*ft 

[0 0 7 9] H 4^*31^X14, h^y ?"^-^«* 
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TPRCSrA^-f -5^95^1 1 5 f&^HfiJ 

[0 0 8 0] 0 5 11, h:7°y — v^fS-^A^SH^f- 

*ffio*J»«*A*«^t#ffl+Sfc*<o«^tc:o^T 
BWI-t-SiaKia-CfcS. 

[0 0 8 1 ] H5Sr#fl8LT, ^-r-v^-^v KA 

Lr^y ^«hw«*p r e ctettfti-s. ^y 
e*fMffliE(Si o oofliriEioiVtt^oir^Ttt. 

[0 0 8 2] 05 W«J5)E^*5^ ^Ttt, fl-gBflB^ 115^ 
@K4 5KA;*l£ft* T f -^-^^^MlHlliSS4 5(4, * 

[0 0 8 3] ::m -f^Lt, ^-r^^wlW 

|hJS§4 5(4, ffllWf §DQM^H ^T'fc^l^Cf 

[0 0 8 4] BH5*:#flBLT, ^ y — ^ = ^ >- KA 
2)'^;/ Kl 5 ir^-^^^^ftjiJ|»(UK4 5 fc^RI*-, ft 

y ^-r — v^^-^v KA^/<5/ K 1 5 k=r — 9'*^V%m 
0SS4 5CDA^Z - KtcoWtcK:(te>ixS h^^^r 

-y-MG 2 5 <b£^fr 0 
[0 0 8 5] h7^77~y-MG2 OfccfctFTG 

y-hTG2on ^y s^Mwagsi o oft<n h 

7 >^77-y~ FTG15 <b Rl — CO^-T S >#-X*it> 
/^U K*t(C, 7 r-^- hTG 2 5(4, 

^y i?fflm\E\$& i o orto h7^77-y- h 

TG l 0 £15]— <n>?>< ^ >^X^>/^-^i-^> 0 
[0 0 8 6] Lf:^ot, y << V \) '< ]) # -Y Acofffffi 
H^ldfcl^Ttt, h7^7r-y- h T G 1 Ofcil/T 
G 2 5^tVU h7>^77-y- h TG 1 5 *3 <t tJ« 
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/<5 

TG2 0^t7JW o rco^a, ^y ^-v-v/ftiiJWIa! 
Kl 0 orortft;- KNbCIt l 5 KA* 

4 5 OAA y - i^^HiftifttE V s sKHSSft 

[0 0 8 7 ] 5i»»j^n$^fc^T*4, Vy>*y 

T—V— hTG 1 5*5<tt>*TG 2 oa^^U h y V* 
77-^ hTG 1 OfeitfTG 2 5iS*7t5. r<7> 
ft*, - KN b toMBE i"<M*[*mmmmj£V c 

K4 5^y-hU ^ffl5«H-l 1 5 ir^gS^ft, x 
— *^**ffiJiWEIte4 5(4, *t-gtf#S^- 1 1 SCA^Six 
SIBW«*DQM^JCi:T«lf1s-i-*r. Fl«Bi:fcS. 
[0 0 8 8] ^±54*«it5wti:j;?), fy/ 

* h^y^^-^fl#*A*i-5t»ric<bi-5^td«-e# 
Z>kb tK, ^+-S^flr*S:A*1-5^»« 

20 loiWH^^AAtS^W^^Mtsri 

[0 0 8 9 ] H*£(30^ffi2^*3l/^T, ftfeCOMPlS 

# t L T A ttl * y* — ? <D * ^ £ ^ jr 5 fc ^ ^ $ y p {f 
'*DQMSrRWbfci^tt«*^iaj?i JI , IQat«>ffi/££r]K 
ffit^r^iaot, flt^ScofBiJUPft^-irx^ h^y 

[0 0 9 0] [fttE^tS 3 ] HJScO^flg 3 {C^ol N X 

y ^^-<y ? >f Atwats: t^lii«)ai:o^TR 

[0 0 9 1 ] !fetko»«l 3 5 ^#ffl5«aSSli, 31 
tt^JBIBi ^«5**«E**«i:Jt(BLr, ^y 

ff-S-T PR CSrStfS^y ^-t-^^^^ KAA^j/ K 

40 [0 0 9 2] 1216(4, Itt^IS^^/y^t-^ 

[0 0 9 3] 06^#iLT, ^y^-Y — ^ftHUEllSl 
5 0(4, @2(Oft7 p y — $>EH»1 0 0 fcJtttL 
T, KNb*C*|*Stt5ia**S*ft5 0 

[0 0 9 4] ^y — ^ftlUHlISIKl 5 0 

(4. n t. WRT^f^)Y^< 

-^152^ * 15 2 <omtit y*< MJ^/< 

y ^^Ar^ Mf^TWRTSTitaSCTNANDJg 

IMS*S:tti^i-sMra^— M54^ aiy- h l 5 

50 4(Offi^SriligLTl*3ffl5y— KNb(CttJ^li-5fc4660a 
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ffiEK 2 0 0 t Sr^tfo 

[0095] 9"^— ^wiKiatti 5 om*j^t n 

0 0^>*fri:IRI«KR3e**bC D 

[0 0 9 6] 35£lIISg 2 0 0 tt % Hffl^- h 1 5 4 £ ft 

m ommm+D i j * % ^n^itMc^i 

So 

[0097] 7x^yf SWl-SWjfl ^AlOffjlJWf 
*TM 1-TMj *5 il/tilb^sefllf/TM 1 

[0098] t a-xH i ~h d n mw*bnmv>fa 

WfTMl-TMjtl K0#f-*5l/^T. Z 

[0 0 9 9] Lfe^oT, M»fifTMl - TM j 

!cc£-z>xmmm%2 o o-cw-*p*n5«iE«FiwsrBi«E-r 

[0100] ZcoXo teMf&b-tZ>Zt^£<9 % p^ajy 
IffTWR T ST^IffiM (Ll/^/H T?&>£®£* 

t-fl SMH u-</M-s£££tu Xy — ^WHUiflT-S- 
Precli jftiy- h 1 1 2(CA^^n^$*IJWf-^tC 

[oioi] hy#^y h«*T 

H rtlfBttiifWWfS -*§• i n t. WRTCOff-^U-<yH^^ 
CTK^ix, Sf£fftiai int. WRTCOSttfb^ 

<biI££lH)£&2 o 0«c:J:oT#x.fe*t5iBffii*IID^iKa« 
[0102] 7-f h y #^y ^^^oMBticfc^T 

H /- KNb ^KdJES*LT, /yft-^ 

»l«flf P r e c^ettfbStLS^T?, xy^-t-^ij 
ilHlKl 5 0(1 AnS&flflttKt#i n t. WRT^ 
ffifbSrfij&fc:, ilffilHlBS2 o 0(cJ;oTW8«^*51ffi 



(10) ftM 2001-167598 

75 

[0 10 3] B7I4, ^-t-^*HPHBl 5 OKJ: 

htj § bxfo% 0 

[0 10 4] H7Sr#flatT, «F*J t OClJo^T, 
r^-F^y Ka«£ritSft!7- KfcWLtf&ttfb* 
ix5 0 ZktC fl$S'Jt l^Dy^ftfEXT. CL 

70 int. WRTj6*i£ttfbSft5. 

[0 10 5] 7 P y — ^ffl*H5Ii& 1 5 OUl&^Tfl 
^y^ + -^»J»«»P reclt rtAV&fMtlPfl-g- i 
nt. WRT^MKtlt, iSfiElHlgS 2 0 0 -CM 

[0106] £ 6>fcl % B$glJ t 4K*3^T!7— KIWL# 
J: 5, 3I3£(hIS§2 0 0^J;oT-§-*.e>^SiliEl*IHI t d 

[0 10 7] K^-f^fll-S-^ari^o/fiT 

[0 10 8] ^^o, El7{Cjo^T{L ttJfcOttflfTlftW 

l/c, 7^f h y ^? y iff /we est it^y ^t- 

^fW»«#P r e c^gifcts^Co^t, VM<n 
WEOt r/t fBlW*:#i/^^, rco»«PS:S(t 

jiiR^^-^sapriBttfflB^iJiiifb a»*yt2- 
t6) LT*3t), iu>^-Y 5: >^mmx*<o9^ h y ^ 
x<y Atwm&mktzvx^&z k&wmmzti 

[0109] [RSteO^ 4 ] HffiOflgflR 4 td^^T 

^0 [0 11011811 *IS^CO||J£^ifKJ!g4^5^ , y 
^ir-^MIWiattl 6 0Ofl|jBftSr*i-|aKH-C*>5. 
[oil!] H8Sr#figbT, /y S^fBHWiaiSi 

eon yv^*-i>mm\B)mi 5 o btmi-x, ^ 

y— KNbw«EU^<yuSrR^Sfc«><0|gliSi: IT, 

s&ay- h i 5 4 ^£0*31® Ess 2 o o^ft*.r, ®^ 

IUK2 l OSra^&asRfca. *<^te<o«j**3j;ut«if^ 

(co^-cji /y ^ -v — v^wj^nmss i 5 o tra*t?*>s 

[01121H9IJ, 31SIh1S§2 1 O^M^MtS 
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>r>^— * i s 2 t^aw- kn b ^ cor^(d3fe^u^ 

*BKSn*1»-7 f iiSiEltt2 i 2 is J: 1/2 l 4£#ih6 0 
i*IHfcKS-*-sri*Brt64fll*«Ji»2 2 ofecttf 2 

[0 113] ^^ilJ£lHlSS2 1 2J2 S * & rtgpy- 
KN c 2 2 0 t (Omzffom?- h 2 2 5 £ 

*U W#iBfitt2 2 0 trtffi/— KNb 4:<0|BJC h9 
^77-y-hTG4 0S:ftS o P^d, i^ii® ' 
®!&2 1 412, rt»-/-KNc4:fflr*il3S«2 70 

3 ot<omtzmmr—h2 35^1, fflM§-*i£«5 2 3 

0 tfa&y — KN b k<OffllZ h7^7 7 -y- h T G 

4 5 ^t5 0 

[0114] 141^- h 2 2 5 tt, ^ >v<— 9 1 5 2 CD 
ttl* t fflftP«*TM_R TtlClSCTNAN DRftiftW 
ISACrfl|-97BjCffi2 2 0K#;i<5 o 8ft«y- F235 
li, H«te % -Y>v<c— ^1 5 2 coffin £ ^jffl(l^TM_ 
HTt^JCCTNANDj»H:«*S:«*iljS«2 3 0C 
4i5 0 1^7^77^- hTG4 0ioJ;(J'TG4 5 
fi, «l»«*TM_RTfccttKTM_HTfCl-ttt-PnjcS 20 

[0 115] fflr*«ffi«B2 2 Oil, iKyiJK««S*Lfcm 
<@ (m : @ fcSifc) COHM^D 1 

^aSWll, HI 1 — SWlm, Hlm<!:Mt5o 
IrUSK, iBiEM«P«B2 3 0(2. ttJWcttttSixfcnffl 

asW21, H21-SW2n, H 2 n £ Sr^ri"5c 

[0 1 16] ffilJWS^-TM_RT^J:t/f6lJ«JTM_HT 30 
tf\ HMtfTMl l-TMlmioJ:^TM2 1- TM 

[0 117] TM_RTiTM_HT(t l>i*ftj&*— 

If 3/iiJEII] K J: o T *. b ft 5 a*Ef«[H £ *BRo ^ ^ 
[0 118] rcojjg^ *«^«JEillTFSriE^Jt#»K 40 

fi 6 o # « (d i o T , ftll&tt « WHS d< 
[0 1 19] ^EM*Snfcll*W7Bttlit-^T^"C 

ts*-e*>o T»j»»ft twciifct ^^ifcna^st? 
$>£ Q *«wo«SHii±jaufcRW"Cttft<Twn : jf* 50 



) ffl2 0 0i-16 7 598 

20 

[0 12 0] 

[0121] W*«2*5J:t/4ja««o^#fl5:3S«*i. * 

[012 2] ?»*3g3ioJ:l>'4|5«C0^2gift:gfi(i, SI 
5^ 5/ -f^-n^h <F> «fc o T y y ^ -t - ^BbftWH 

p# ^ ^ t t> * s -r 5 r t *s -c* 5 0 

[ 0 1 2 3 ] »*JS51Bi|ft^¥*fls:3£Hf2. x^h^e- 
[0 12 4] »*«6fe<tV7|Btt<7)¥*«:»Bfi, ffi 

[0 12 5] W*3S8IBtt<D^z»«c3S«*i N iSffiEK-C 

[0 1 2 6] W*«9EttO^#<*aSfl*i, 31®IhI5§* 
[0 12 7] 0|H«fe6O^3»<*S£ati, Sl/M^S 

ft^aM^^Wi-^ffl^^^iiffiHKco^fCcto 

t> mmmmx*n*£tizmmm%mm^z^kfcv 
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[0128] tmmi i&nt<D*m#&mi. &vym 
*y&£v\z=, -xcomffi&m^ iotwe mm-t 

[0 2] ^^-^fRHWlelB&l 0 0co«/$^^i-[El 

KB"?**. 

[1215] h^y ^•Y-v ; m-^A^iS^Srf&^Sffl 

[ si 6 ] *mm<omm 3 icts ^7°^ * - ^©j^ihiss i 

5 0O«fifcSr*-t"|H|gSia-efc5 o 

[HI 7] ^y — v^»J»El&3 5 0l:±5K7^/< 
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m^1ny-f h V 94 J*<nWSL*WWi1rZ>9 4. X V 

iff-*— hV3bZ> 0 

[B9] ®2£{hIS§2 i 0(7>«fi6«:*i-|sIfSE|-efc5. 
[HI 0] V£#<D&ffi<D-7}) ^ + — S*IW#(|I1*5 0 0 

[Eli i ] ry *-r-^«miiatt5 o ok:j:s«»») 
;o ff-t— Ku*td*5Jt5 5-Y h y a^y 94 A^wje^as* 

%LW1TZ>9 4 % is?*?* — htfc^o 
[Ell 2] tt*oft«o^y ft-^i»0Bl:J:4 

[01 3] K7>f ^<fll*^ar±*S5/S:T* s 9l*ra^ 

20 7 0 ^-Kl/'^^, "1 0 0, 150, 160 7*]) 
— ^fM»ISI&, 2 0 0, 2 1 0 iHEEBlk 2 1 
2, 214 -y-yilSfU^. 2 2 0, 2 3 0 ff^iSiE 
£|5 0 
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